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X-Ray Compton Scatter Tomography
This standard is issued under the fixed designation E 1931; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.
1. Scope performing CST on thick sections of highmaterials. CST is

1.1 Purpose—This guide covers a tutorial introduction to Pest applied to thinner sections of lowér materials. The
familiarize the reader with the operational capabilities andollowing provides a general idea of the range of CST
limitations inherent in X-ray Compton Scatter Tomographyapphcablllty when using a 160 keV constant potential X-ray

(CST). Also included is a brief description of the physics andSOUrce:

typical hardware configuration for CST. Material Practical Thickness Range
1.2 AdvantggesTX—ray CompFon Sca’gter' Tomography Steel Up to about 3 mm [va in]
(CST) is a radiologic nondestructive examination method with Aluminum Up to about 25 mm [1 in.]
several advantages that include: Aerospace composites Up to about 50 mm [2 in.]
1.2.1 The ability to perform X-ray examination without  The limitations of the technique must also consider the
access to the opposite side of the examination object; required X, Y, and Z axis resolutions, the speed of image

1.2.2 The X-ray beam need not completely penetrate thegrmation, image quality and the difference in the X-ray

examination object allowing thick objects to be partially scattering characteristics of the parent material and the internal
examined. Thick examination objects become part of thgeatures that are to be imaged.

radiation shielding thereby reducing the radiation hazard; 1.5 The values stated in both inch-pound and Sl units are to
1.2.3 The ability to image examination object subsurfacepe regarded separately as the standard. The values given in
features with minimal influence from surface features; parentheses are for information only.

1.2.4 The ability to obtain high-contrast images from low 1.6 This standard does not purport to address all of the
SUbjeCt contrast materials that normally produce |OW-C0ntraS§,afety concerns, if any, associated with its use. It is the
images when using traditional transmitted beam X-ray imagingesponsibility of the user of this standard to establish appro-

methods; and _ . _ ~ priate safety and health practices and to determine the
1.2.5 The abl'lty to obtain depth information for examina- app||cab|||ty of regu|atory limitations prior to use.

tion object features thereby providing three-dimensional ex-
amination. The ability to obtain depth information presupposeg. Referenced Documents
the use of a highly collimated detector system having a narrow 2.1 ASTM Standards:
angle of acceptance. _ _ E 747 Practice for Design, Manufacture, and Material
1.3 Applications—This guide does not specify which ex- Grouping Classification of Wire Image Quality Indicators
amination objects are suitable, or unsuitable, for CST. As with  (1QI) Used for Radiolog¥
most nondestructive examination techniques, CST is highly E 1025 Practice for Hole-Type Image Quality Indicators
application specific thereby requiring the suitability of the Used for RadiograpHy
method to be first demonstrated in the application laboratory. E 1255 Practice for Radioscopy
This guide does not provide guidance in the standardized E 1316 Standard Terminology for Nondestructive Examina-
practice or application of CST techniques. No guidance is tiong
provided concerning the acceptance or rejection of examina- E 1441 Guide for Computed Tomography (CT) Imading
tion objects examined with CST. E 1453 Guide for the Storage of Media that Contains
1.4 Limitations—As with all nondestructive examination Radioscopic Dafa
methods, CST has limitations and is complementary to other E 1475 Guide for Data Fields for Computerized Transfer of
NDE methods. Chief among the limitations is the difficulty in Digital Radiological Examination Data
E 1647 Practice for Determining Contrast Sensitivity in
Radioscopy
2.2 ANSI/ASNT Standards:

1 This guide is under the jurisdiction of ASTM Committee EO7 on Nondestruc-
tive Testing and is the direct responsibility of Subcommittee E07.01 on Radiology
(X and Gamma) Method.
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